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Unger: AUTOMATED STEEL GRINDING OF WELD SPLINTERS

AUTOMATED STEEL GRINDING OF WELD SPLINTERS
Initial situation:
Reasons for using steel instead of aluminium are the higher resistance, the higher load capacity as well as the lower
costs. Resistance spot welding is a value-adding process in car body construction. The choice of welding parameters
has a direct influence on the quality of the result. Negative effects, such as the formation of weld spatter, occur most
frequently in connection with hot-formed steels with aluminium-silicon coating. The change in temperature and time
changes the diffusion layer thickness. As a result, the resistance also changes. In addition, weld spatter can occur as a
result of contamination, adhesive leaks and highly asymmetrical sheet ratios. (Source: Pulli, H.; Brassel, J.-O.; Drechsel,
M. W.; Flei-scher, J.; Mayer, M.; Hönle, S.: Autonomous grinding of aluminium and steel surfaces. wt Werkstattstechnik
online 111 (2021) 1/2, p. 71-76. Internet: www.werkstattstechnik.de. Düsseldorf: VDI Fachmedien)
To date, the finishing of weld spatter in defined areas has been carried out manually. The process chain consists of the
manual identification of weld spatter and reworking as required. Rework is carried out by means of rotary grinding.

Weld spatter (Source: Pulli, H.; Brassel, J.-O.; Drechsel, M. W.; Fleischer, J.; Mayer, M.; Hönle, S.: Autonomes
Schleifen von Aluminium- und Stahloberflächen. wt Werkstatts-technik online 111 (2021) 1/2, pp. 71-76. Internet:
www.werkstattstechnik.de. Düsseldorf: VDI Fachmedien)
Disadvantage:
Due to the grinding dust produced, the fact that various areas can only be reached in non-ergonomic positions and the
vibration of the grinding tool, the reworking station places high demands on occupational safety and ergonomics.
Despite the high qualification of the production personnel, the machining results are not reproducible without deviations.
Solution:
The defect identification and defect processing of weld spatter is to be carried out in future by means of an automated
process.
The production personnel can be supported by a preceding automated defect identification by means of an optical
display. The selection of a machining strategy or a machining programme derived from the identification data can be
used immediately in a cycle-time-optimised and reproducible manner, which increases the technical availability of the
reworking station.
Advantage:
Automation of the rework process increases productivity, maximises the quality level and reduces the workload of the
production personnel.
Technical implementation:
The integration of the automated process is to take place in steps:
In the first step, automated defect identification will be integrated in a pre-station as well as a visual display in
•
the rework station (still manual rework).
In step 2, the automated defect processing will be integrated. Subroutines that have been taught in advance
•
are called up.
In the third step, the robot programme is to be generated dynamically. The robot programme is created on the
•
basis of the identified weld spatter during operation.
Automated defect identification
A predefined number of cameras are mounted in a pre-station. Each camera covers a necessary area. As soon as the
component to be analysed is retracted, a 2D image is taken of each area. The images are passed to integrated
assemblies, which prepare the images and pass them to the neural network. Using an image classification algorithm,
weld spatter can be identified and assigned to a class according to its severity. The result of the image processing is
stored in a database.
Optical display
The result of the defect identification is retrieved from the component to be reworked. An error code is defined from the
results, which is transferred to the PLC. As a result, an optical display is switched. Projectors are mounted identical to
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the number of cameras. The projectors are positioned in such a way that the same areas can be illuminated from which
images are taken during error identification. As soon as the component retracts, the areas where weld spatter has been
identified are illuminated. This assists production personnel in the manual rework of weld spatter.
Automated static grinding
Static robot subroutines are taught according to the positions of the weld spots or possible origins of weld spatter. One
or more weld spatters can be reworked by a sub-programme. The most serious defect class is covered. Functional
specifications such as maximum material separation are also included. In the rework station, the results of the defect
identification of the run-in component are retrieved. Within the recorded areas, weld spatter is localised that can be
clearly assigned to a sub-programme. Given by the result, the assigned robot subroutines are called up. The rework can
be divided among one or more robots. An automated grinding wheel change is provided.
Automated dynamic grinding
By retrieving the result of the defect identification, the positions and defect classes of the weld spatter of the retracted
component are known in the rework station. Based on the reachability and defect class of a weld spatter, a machining
strategy is selected. During operation, a robot programme is created from all the weld spatters of the component to be
reworked. This robot programme approaches all the identified weld spatters one after the other without collision and
reworks them using the selected machining strategy. The created robot programme is imported to the robot and called
up during operation. It is possible to divide the rework among several robots. Grinding wheels are changed
automatically.
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